Although the longwave effects of trace gas increases were recognized some time ago [Ramanathan, 1975; Wang et al., 1976] et al., 1985] . These effects are accounted for implicitly within the context of two-and three-dimensional model studies [Kiehl and Briegleb, 1993; Hauglustaine et aL, 1994; Hansen et al., 1997] , with trace gas distributions determined internally by the model. el al., 1992] . We approximated latitudinal gradients in mixing ratios using linear fits to data from six surface stations ranging from 82.5°N
to 40.7°S. This variation is small for N20 (less than 1% from pole-to-pole), but is significant for CH4
(-_9% pole-to-pole) and CC12F2 (_6%).
Other model inputs which are constrained by data from UARS include stratospheric 03 and tt20. Correct specification of ozone is of some importance for the infrared flux due to spectral overlaps in the wings of the 03 9.6 pm band and the N20 7.8 #m band, the CH4 7.7 pm band, and CCI_F2 absorption bands near 9 #m. The 6.7 pm band of water has an effect also on the N20 and CH4 bands. In the ultraviolet, the 
where PT is the tropopause pressure, ¢ is latitude, and A, B, and C are fitting constants. 
The two quantities in the above equations are defined
where n(¢, z, t) is the local concentration at latitude ¢, altitude z, and time t, and where Re is the Earth's radius. The corresponding loss frequency, J, is set primarily by photodissociation, although total loss includes a small contribution (5 -10%) due to reaction with O(1D).
Results

Radiative Forcing
The radiative forcing from pre-industrial
to the 1992 time period was calculated using preindustrial mixing ratios of 700 ppb CH4, 0 ppt CC12F_, and 275 ppb N20 in the troposphere [IPCC, 1995] . 
